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The Commission for the Geological Map of the 
World and Its Future Projects 


F. Delany 

Secretary General. CGMW 
Paris, France 

prom a small group of European geologists that was offi- 
cially constituted during the 1881 international Geological 
Congress in Bologna to propose a standard legend and 
M a Geological Map of Europe, the Commission for the 
QaologlCBl Map of the World (CGMW) has evolved into a 
worldwide network of cooperating geological surveys. It has 
contributed to progress In the earth sciences by preparing 
and printing maps, recognizing that these maps provide the 
Morrielrfc constraints for data syntheses and can, through 
knaginative and novel legends, demonstrate the relation* 
thip between heterogeneous parameters. 

Tha original Bologna group was enlarged to comprise 
representatives of all the geological surveys of Europe, 
thus forming the Commission for the Geological Map of Eu- 
rope, which still retains a certain autonomy within the 
Iramework of CGMW. In 1910, at the eleventh session of 
Die international Geological Congress, when the first edi- 
tion of Ihe Geological Map of Europe was nearly ready for 
printing, a 1:1,000,000 geological map of the world was 
proposed. In view of the size of such a task, and the lack of 
abase map, It was decided that a world map be drafted to 
a 'suitable scale 1 according to the legend used tor the Geo- 
bgical Map of Europe. Representatives of all countries 
were Invited to collaborate, and thus the Commission for 
the Geological Map of Ihe World came Into being. 

Geologists realized early that maps and sections would 
flustrale the three-dimensional relationships between rocks 
and that a great variety of their characteristics could be 
shown in map form by an elegant selection of colors, over- 
prints, letters, and symbols. Fortunately, compared with a 
century ago, modem printing methods have increased the 
capacity of maps to legibly show such Information. 

While waiting for a world base map to become available, 
Ihe CGMW initiated geological maps o( continents or major 
regions of the world. Under the general supervision of con- 
hflenlal 1 vice-presidents, maps of nine regions have been 
published. The successive editions reflect progress In geo- 
graphic coverage and In detail: there are no longer men- 
tions of 'unsurveyed,' and the subdivisions of the Precam- 
bo'an. In particular, are more elaborate and precise. 
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tea-?!? Pboto Shows a thermal Image of the northern part of 
Pack Ice of the Arctic Ocean and was taken on 
®MSfV lb® Defense Meteoraidglea! Satellite Program 
totliw, “HtBarmw. the northernmost tip of the North American 
center left half of thd photo. Large crescent- i 
Ma taroR e B n ? B P 80 ^ *ca which are up to 10 km In width Indl- 
W^^^odtepjacemeht of, the Ice to the west. Open-water 
ttlrSJb be seen along the Chiikchl Bea'icoaet soulhwert of 
**1? Mackenzie .River Delta on the upper right hand 1 
C EJf: where; AIDJEXj'lhe Arptlc lpe’ Dynamtea Joint Ex? 
^vpoern^i P a »(eBS book revlewln this tS8ue);toln:th» pov- 
Photo, (photo dobrtey of ,G.,Weller. Metbo- 
• i 7® p L.. University of Melbou.r^Auptfalla.) : ; 


In 1954, subcommissions were formed to coordinate 
compilation of tectonic and metallogenlc maps, normally on 
the same geographic base as the geological maps. Later, 
metamorphlc facies and hydrogaologlc maps were under- 
taken, and more recently, maps showing the potential ol 
the natural environment (which now Includes hydrogeologlc 
maps). 

This succession of themss Is a logical one, providing the 
thematic background for increasing sophisticated syntheses 
of topical data. Metallogenlc maps, for Instance, show data 
on mineral deposits over a background that may Incorpo- 
rate selected tectonic, magmatic, metamorphlc, and geo- 
logical features. 

From about 1962 onward, the American Geographical 
Society started publishing the sheets of a 1:5,000,000 
scale atlas. Permission was granted for CGMW (o use this 
base lor a geologic world alias. The sheets were reduced 
in scale, bathymetry added, and special base maps of the 
ocean prepared. The Geologic World Atlas now comprises 
21 sheets, of which four cover the oceans and have a spe- 
cial legend, one (Arctic) will show the geology of both 
oceans and the surrounding land mass. The legend lakes 
up one sheet. Each sheet, or sel of sheets, is accompanied 
by a short explanation in French and English. By 1980, 13 
sheets had been published; the publication should be com- 
pleted In early 1982 (Index map, Figure 1). 


drafting and printing. The International Union for Geological 
Sciences (IUGS) has provided funds for specific projects, 
and contracts have been executed on behalf of UNESCO 
for the organization of meetings, for map compilations, and 
for the work on the Geologic World Atlas in particular, The 
annual budget available to the secretariat is some FF 
240,000 ($47,328). This Is a ridiculously small sum com- 
pared to those invested by member countries In field map- 
ping and compilation of regional drafts. Budget size also 
limits the speed with which final drafts can be prepared and 
Ihe map printed. The works of all nongovernmental or sci- 
entific bodies, and in particular those associated with the 
International Council of Scientific Unions, are similarly re- 
stricted and will probably remain so until the efficiency and 
skill of these scientific bodies are adequately recognized 
and funding made available, even a small proportion of that 
contributed to Intergovernmental bodies. 

CGMW reports to Its members by annual or biennial bul- 
letins, and an Ihe occasion of Ihe 26th International Geo- 
logical Congress, a catalog of maps was published (see 
bibliography). Lists of national and international geoscience 
maps, compiled by continent, disseminate essential infor- 
mation. 

Meeting In plenary assembly every 2 years, commission 
members discuss every aspect of map preparation and 
production, from geographic base map to printing methods 
and from legends to lexicons. The need for an International 
tectonic lexicon became apparent when heated arguments 
arose over Ihe meaning ot some tectonic terms used in 
various national tectonic maps. These arguments took 
place In different languages and in different schools of 
thought, even In one and the same language. Large nation- 
al lexicons were published (Denn/s, 1967; Murowskl, 1968- 
1976], and an international ono [Dennis, 1979], reslriclod to 
terms appearing on tectonic maps In 1979. 

The scales ol CGMW maps vary from 1:1.500,000 (Eu- 
rope) to 1:15,000,000. It was decided that Ihe CGMW could 
usetully provide advice on legends and promote exped- 
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Fig. i . index map From Geologic World Atlas. 


The other global project is the Worid Toctonlc W^I Map. , 
1 - 1 5,000,000, being complied under the leadership^ V. E. 
Khaii^&w University), eecfeiary genera of the . 
CGMW Suboo'rhmlsslon for Tectonic Maps, with a 0 
Senators fMm throughout the worid. it la planned to use 
the i: 10 ,bd 0 i 000 base of the Geojogk; Worid Atlas lor other 

"raMWatatuiory momberaarelheoeologlc^^rveys, or 

national bodies responsible for geological mapping, of all. . 
national doch of world., Associate member- 

SoTs U 8vXbletoother Inleresledorganlzallon^ and to_ 

X » » So and oil companies have requested Ihls as- ; 
^Saldues imm membate.ater^_wl,h_a subsidy ^ 


mental drafts on more detailed scales (such ae those that 
are meaningful for hydrogeological maps and for environ- 
mental maps) but that compilation of such maps would rpl 
be the commission's responsibility. This concurs with the 
CGMW Statutes, which state a duty to promote national 
maps. 1 

"• Base maps pose a great problem; all normally compiled 
geographic maps require considerable alteration before ; . 
they are suitable for, a thematlo map. Culture, and often hy- ; ! 
drography, Is loo dense; they lack balhymelry, and place 
names of geologic interest need to be added. No Suitable ;! 
geographic base could be found for the new series of 'maps . 
of South and East Asia (Iran to Japan), and CGMW com- •/ 
piled Ms own (1:5 mlo and 1:10 mto). . 

The Increasing sophistication of . maps, is made. possible , 
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by Improved prlnllng methods and imaginative legends and 
keys. The Melallogenlc Map of Europe was a conjunction 
of screen and offset printing, where the opaque colors of 
screen printing, used for data on the deposits, were not al- 
tered by (he underlying offset printed colors of the back- 
ground. Inks can be applied in various percentages and/or 
with screens at different angles; simultaneous printing of 
three or four colors accelerates printing, and decreasing 
the number ol times each shoot of paper goes through the 
press means that a different quality of paper can be used, 
and the process is less costly. 

The CGMW sponsored a symposium on modern meth- 
ods of map preparation and publication in 1979. Several of 
these methods are ill-suited to labor-intensive cultures but 
can considerably accelerate the production of maps In in- 
dustrialized ones. Many countries have experimented with 
computer storage of the linear cartographic information, but 
the advantages remain uncertain. However, scanning tech- 
niques can diminish the delay between field drafts and 
printed maps considerably. 

Following procedures that are as democratic as possible, 
CGMW requests each country concerned to nominate a 
sclonlisl to a map editorial committee. This scienlfst. at- 
tending meetings of his peers, has a direct input into the in- 
ternational project, both at the stage of discussing the leg- 
end and by compiling his national draft. Experimental drafts 
are essential for proving the suitability of the legend, which 
is reformulated until a consensus is reached. The convenor 
Is responsible for collating the national drafts and, normally, 
tor seeing the map through press. Cross -frontier discrepan- 
cies apparent on juxtaposed drafts have led to International 
Held Investigations, and these, along with the continental or 
worldwide meetings, have strongly promoted human rela- 
tionships and understanding. 

The choice of tho legend and its experimentation Is per- 
haps tho most oxcillng stago of a project. 

Traditional geological maps follow a standard scheme of 
stratigraphic subdivisions represented by conventional col- 
ors and symbols (though there are two conventional color 
schemes). Igneous and volcanic rocks deviate Irom this in 
that color indicates their nature (with sometimes a symbol 
for more detailed classification and a letter for iheir age). 
Tectonic maps have given rise (o healthy debates, and typi- 
cally horo. what one sclonlist considers 'observation' can 
be another's "interpretation.' For instance, Ihe geosynclinal 
theory of tectonic ovolutlon was so ingrained that maps 
showed only mio- and eu-geosyndines and no longer their 
differentiating vofcanlcs. Only rocentfy has the door been 
opened to Ihe concept of tectonofacies. and if Is now ad- 
mitted (but not by all) that ophloliles and ftysch and me- 
lange should be shown as such. 

Standardization of colors and symbols leads to ease of 
map reading, but there has evolved a somewhat too rigid 
differentiation between 'geologic" and 'tectonic,' etc., maps 
that, in many respects, hampers progress. New ideas 
evolving from geological maps of (he deep oceans may 
have a healthy renovating Influence on traditional land 
maps by breaking Ihe formalized barriers. 

New editions of the maps and the compilation of new 
themes provide the occasion for the introduction of modern 
concepts and new sets of data. Interpretation of LANDSAT 
imagery contributes new elements. Radiometric dating en- 
ables Ihe Precam brian (o be more precisely subdivided, 
and ihe introduction of Ihe concept of tectonofacies pro- 
vides Information that Is essential for theoretical interpreta- 
tion of tectonic evolution— though in this field much remains 
to be modernized. Future innovations Include the new geo- 
logical maps of Africa, South America, and of South and 
East Asia, which will all show the geology ol the continent 
and its margin and that oi the deep oceans. The Tectonic 
Map of South and East Asia, to be published in 1981, com- 
prises seven sheets: four show the tectonics of the conti- 
nent and the structure of the seas (on a 1:5,000,000 scale), 
two give geophysical information on a simplified tectonic 
background (on a 1:1 0,000.000 scale) and one (the key) 
gives Ihe tectonic stages of evolution of the various major 
blocks in columnar form. 
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The first time geophysical parameters were introduced by 

CGMW directly onto a map was li^o the ocean ^eetso 


CGMW directly onto a map woo mw — 

the Geologic World Atlas. The legend used has shown the 

. .... ...... II nnr rtn nthsr mSnS. On ttl8 


way for depicting the ocean floor on other maps. On he 
new Geological Map of Africa, epicenters and magnetic 
anomaly patterns, as well as bathymetry, are usedtode- 
limit fracture zones and areas of oceanic crust accord! ng to 
their age; hollow circles are proposed to indicate pbsetva 
tlon points on magnetic anomalies, thus Inferring the reli- 
ability of the Information. The transition from oceanic to 
continental crust will be given (In five-line shading or thick 
lines), and the type of data on which this information Is 
based (anomaly G, 3000-m Isobath, seismic sections) will 


be Indicated. ... 

We have obtained a moderately good coverage of infor- 
mation on surface geology, and this reveals a fair amount 
of Information on the earth’s structure and evolution, but 
apart from deep continental drilling, the methods of Investi- 
gation of the deep-seated structures are geophysical: seis- 
mic profiles and sections (deep seismic sounding and 
COCORP-8tyle studies), heat-flow analyses, etc., and the 
correlation of these data with geological data are essential 
for understanding the dynamics of the earth and Its deep 
structure. Map compilations and sections will illustrate 
these structures three dimensionally and also provide the 
geometric constraints on Interpretation ol data. 

It Is of course possible to plot geophysical data on a 
topographic map and thus Illustrate the spatial distribution 
of properties of the earth's crust, but a compilation will have 
greater significance when plotted on a selected background 
of geologic, tectonic, and structural Information. Elegantly 
juxtaposed sets of parameters would highlight relationships 
known, Inferred, end unknown: one set constituting the 
background theme and another, or others. Ihe main topic of 
the map. For instance, a thermal rdglme map might include 
in the background Information on metamorphism (facies 
and age), volcanics and intrusions (age, nature and chem- 
istry, depth of intrusion), faults (younger than a given age?, 
extension at depth. Inferred- or observed-type of fault, and 
magnitude of displacement), and the topics might Include 
heat-flow data, depth of Moho & Conrad discontinuities, hot 
springs, thermal waters, etc. A suitable imaginative selec- 
tion of colors, Isolines, symbols, and overprints would en- 
able a very considerable amount of Information to be Illus- 
trated and legibly presented. 

An association of seismic data (natural and controlled 
source) with heal flow, gravity, faults, etc., should outline 
lateral inhomogeneities In the crus! and their surface ef- 
fects. 

I( a major attempt Is to be made to locate and under- 
stand Inhomogeneities in the lithosphere, as outlined In the 
Initial recommendation of the International Lithosphere Proj- 
ect (ILP), maps and deep sections would be an easy and 
graphic method of compiling, presenting, and correlating 
data. A rapid sketch to produce an Inventory of information 
already to hand would stress regions demanding attention. 
A final draft In 10 years time would summarize progress 
achieved during the ILP. 

CGMW desires greatly that this new generation of maps 
be a cooperative effort between IUGG and IUGS bodies so 
that optimum Input ol scientific expertise be available. The 
IUGG bodies most likely to be interested are associated in 
particular with the International Association for Seismology 
and Physics of Ihe Earth's Interior (IASPEI) and Include the 
international Heat Flow Committee, the Commission on 
Controlled Source Seismology, the IAGA working group on 
magnetic maps, Ihe International Gravity Bureau, as well 
as Ihe European Salsmologlcal Commission. The IASPEI 
General Assembly In London, Ontario, later this year, ap- 
pears a suitable occasion to constitute one or more Joint IA- 
SPEI-CGMW task groups to propose general outlines for 
perhaps two projects: crustal structure and heat flow. 

TTie slow evolution from purely- chronostratlgraphlc maps 
to those Incorporating geophysical data corresponds to the 
trend to Integrate earth science disciplines; such cooper- 
ation so highly successful in Ihe International programs of 
the pasl decades (the Upper Mantle Project and the Inter- 
national Geodynamics Programme) is being applied in the 
newly launched International Ulhosphere Project. The prep- 
aration of maps touches every stage of data collection and 
Interpretation; they allow for Ihe participation of all countries 
and or a wide range of disciplines. The geological-geo- 
physical maps envisaged would comply with many of Ihe 
recommendations of the ILP and contribute significantly to 
us success. 
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Back in the 30’s and 40's 
when we old timers were Inter- 
ested In geophysics, It was es- 
pecially for our particular field 
(geodesy, seismology, geomag- 
netism, meteorology, oceanog- 
raphy, etc.), which the NAS- 
NRC had grouped together for 
the U.S. participation in the In- 
ternational Union of Geodesy 
and Geophysics. Through Ihe 
meetings and publications of the AGU, and through the 
work of the more forward-looking members, the interrela- 
tionships of these Individual disciplines began to develop 
Geophysics took on a broader meaning, in the earty 19ft 
when plans were Initiated for the Third International Pol? 
Year, the title became the International Geophysical Ye? 
The efforts were to Involve intensive studies of the mm- 
ment of the earth In space, of the ocean floor, and, esp* 
dally, In the Antarctic. The term ‘geophysics' came Into 
broad common usage. The modern-day profession of s«- 
physicist had been born, and a member became pronds 
be called a geophysicist. 

My connection with AGU and geophysics began In iKt 
when I came in from Ohio to attend the annual meetings 
1944 I became AGU's first full-time executive officer. The- 
for more than 25 years I had a close association with ihs 
growth and development of geophysics. Now, after 10 
years of retirement, I am glad to observe that the devetoc- 
menl has continued. AGU is a healthy, dynamic organize 
lion. 

Through all these years, the AGU, though quite poor h- 
nancially. has always been solvent. It still is. Now lamgr 
to join the Incumbent officers in believing that AGU shoe: 
not have just a hand-to-mouth existence, but should bap; 
on a more firm basis. To this end the officers have wis^/ 
believe, Invested AGU's limited surplus, gathered slowly 
(and rather painfully) over the years, as the down payrr- 
on ihe building which serves as its home. Us Investment 
and a hedge against inflation. I think that the members); 
recognizing the above and other related facts, will want'! 
rise to the occasion and make substantial and tax-dedud- 
ible contributions to the cause. 

Thus, as an old-timer in AGU, I am writing toyou.te 
members— many of whom I know — to enlist your assist- 
ance. There are a variety of ways you can help this fit- 
tor example (1) a single direct contribution, (2) a series^ 
contributions over a period of 5 years, (3) a provision h 
your will stipulating a specific amount or percent or, If* 
living trust giving you, the donor, a life Interest In ther- 
come. Another way you can help is a personal letter* 
AGU with any constructive suggestions you may wisnt " 
fer to aid us In this financial appeal. By all means, be n 
ambassador of good will. 

With memories of ‘the good old days' and with warm - 
gards, 


Waldo E- 


Song of the Geophysicists 


Little drops of water, little grains of sand 
Make the mighty ocean and the pleasant land. 


Underneath the sands and the ocean deep, ^ 
We have the mantel, core and crust; we hearken 


beep. 


Also the atmosphere and above the sky so blua 
All are parts of geophysics, Indeed a splendid si 


Now the gilts of our good members, who In the thousarC 

arQ » ag 

Can make this job a great success, and bring us 


The author apologizes to Julia A. 

and wishes to remains"^ 


Geological Map of Africa, 1 : 5 , 000,000, 3rd ed., In P 6531 -;. 


Tecton^Mapof Africa, 1:5,000.000, 1968, 
lory notes, ASGA/UNESCO, 1989 (azimuthal P 08 *^ 


1936), 


Tectonic Map of Africa, 1 : 5 , 000,000, 9 sheets, CG 
Melallogenlc Map of Africa, 1 : 6 , 000 , 000 , ASQA/C0Mty*|> 
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Antarctica . 

Teotonlc Map of Antarctica, 1 :1 0,000,000, With 
,1960. Convenors: C. Craddock, G. Grikurov^.- 
Metamorphlc Fades Map of Antarctica, M- 


1:5,000,000, 1980, , . jrf-nja 

Geological Map- of 'Antarctica, CGMW S/C 
■ lar projection).' : 


Map of South & East Asia, 1:5,000,000. 3rd. ed., In 
Convener: Director General, Geot, Surv. India. 

Tectonic Map of South & Ea9t Asia, 1 5,000,000, 7 sheets, 


'eCWfllG 1*/° H Wl 1 ■ * * 9 w.ww.w, iii 

yJas. Convenor: D. K. Ray. Geol. Surv. India (Lambert conical 

orthomorphlc). 

iwflftwrftdc Map of South & East Asia, 1 :5, 000,000, In press, 
Smenor:K.Kanehira (Japan). 


A s/a, Soffi&E&t -I \ 


Australia and Oceania 


Geological Map of the World, Australia and Oceania, 1:5,000,000, 
slieols 2-8, 10-12, BMRGG, Canberra 1988-68 (Lambert con- 
form conical projection). 

taitoteaJ Map of the World, Australia and Oceania, 1:6.000,000 
sheets fl and 13, Geol. Surv. N.Z. 1966-68 (Lambert conform 
conical projection), 

Melallogenlc Map of Auatralla-Oceanla, 1 :5, 000, 000, in press. 
Convenor; BMRGG, Canberra (Lambert conform conical projec- 
tion)- 

Maiamorphlc Map of Australia, in press. Convenor: T. G. Vallance. 


Europe 


Tedodc Map of Europe and Adjacent Regions, 1:10,000,000, 

1979, Convenor: V. Khaln, Yu Leonov, CGMW/Academy of Sci- 
ences, Moscow. 

Tectorfc Map of Europe, 1:2,500,000, 1st ed., 16 sheets, Ed. 

Comm. Tectonic Map of Europe, Moscow Unlv. (Lambert con- 
tern conical projection). 

Tectonic Map of Europe, 1 :2, 500,000, 2nd ed., 16 sheets, in press, 
CGMW/Acadamy of Sciences, Moscow. 

Carte Mdialfc>g6nk|ue de I'Europe, 1:2,500,000, dfff. dates, 9 
sheets + legend, Ed. Comm. Metal. Map Europe, BRGM/UNES- 
CO (Lambert conform conical). 

Metamorphlc Map of Europe, 1:2,500,000, 16 sheets with explana- 
tory notes, 1978. Convenor: H. J. Zwart, CGMW S/C Metamor- 
pNc Maps/UNESCO. 

Cate Internationale des Glsemenls de Fer de I'Europe, 


News 


Nuclear Waste Disposal: Subaeabed Option 


Research on options for nuclear waste disposal In the 
oceans, as opposed to disposal on land. Is being done be- 
cause of mounting difficulties of site management: some 
political, others geological. 'The Ocean, as a commonly 
wned (or unowned) resource, Is not protected by market 
face and political forces.' according to K. S. Kamfet (Oco- 
mis,24, Spring 1981). Societal restrictions and a relatively 
^stable geological environment are problems that would 
minimized In the use of ocean sediments as a disposal 
lie for high-level nuclear wastes. 

There are strong proponents for using the oceans and 
floors as a repository for waste. For example, in a 
went article ( Oceanus , sup.), E. D. Goldberg of Scripps 
Jrutrtutfon on Oceanography states: 


Compelling propositions can be formulated to show 
marine disposal can In some Instances offer eco- 
nomic, social, and scientific advantages over the other 
wo options— atmospheric and land disposal. I . . . con- 
s w the Information base, developed during the last 
Ne decades irom investigations in marine pollution, 
wihe profane position. For the most part, these stud- 
6 attempted mainly to protect public health, but 
™ mportance of maintaining viable communities of 
J 0 ' 1 ' 10 organisms has not been unrecognized. Per- 
there are greater areas of common ground 
jrowg the Involved scientists than may be evident 
initial assessments of their positions. All aim to 
preserve the renewable resources of the oceans and 
“maintain public health. 


J* a br,e Jl° the U.S. House of Representatives’ Subcom- 
Oceanography, D. R. Anderson stated last De- 


^ us ® 01 the ocean sediments as a repository for 
wevel nuclear wastes would offer a number of ad- 
Iar, d-based mines repositories. First, the 
« of the ocean that would be suitable for disposal 
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predictable geologic environment. The cen- 
__i portions of the oceanic plates have the lowest sei9- 


no X on 00 rth, Areas can be chosen that have 
. 8m ' The continuously depositions! nature of 
lenam I 9yre areaa °* the ocean Is remarkably In- 
“ ve to climatic changes. Second, the oceans pre- 
to ihn Un8ur P a8a ed natural barrier to man’s intrusion 
Th® d00 P se ® floor Is perhaps the 
[ (BMonSLikl 6 P r °P 0rt y on earth. The clay sediments 
"torch ? i dU8t h |own off the continents) Is of no com- 
■ tfckfli In T 0, Man 9 fl no 8 e nodules of high copper and 
Dm J°. n , nl are concentrated In areas of the ocean 
iwjui 8 n fl avoided even though the collection of 
toSkiihj »n°l? ! he 868 floor above a repository; would be 
, «aj cnntrni i ^e repository. We cannot trust sod- ! 
, Dig Jn nrSr 0 P rev enl Intrusion Into the repository (or , • 
r »y ear HTlHiroum Hf® of a repository. Thus, it |8 

Nournul 81 8 soolet y 1080 technically advanced 


posjtorv T r Wou ld simply be unable to disturb the re- 
ft*.,. ”• na cannlsterB placed In the deep sea sedi- 


toentB Curv.u u ini3l0r8 P |ac sd m the deep sea seal- - 
Mvormroti . esser >flally independent of each other..- 
] on ihat disturbs one or a few carinlsters ' . 
tier of ih R , e ihe barrier properties of; the remain- , 
Soripm These first two featured 'are very , 

^cate iha» nc f calculations on mined repositories 

dialed Z™*™# the risk'ot a repository Is' as- : 

The third riiii Ur 2 xp , 0Ct ® d brea[6hlng:of a: repository. 
ihat they feature of the ocean sediments Is ; 1 

^•The DoJ^’^Hf’ailya ^eryslmplegeolpdc forma- 1 ■ ' 
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1:2,500,000, dlfl. dates. 16 sheets, BGR (Lambert conform cont- 
c arte Internationale des Ddpflis Houlllers, 1:2,500,000 16 sheets 

bM’sSter emy °' sdenM! ' mosh>w 1968 iLam ' 

Hy S, 0£ JSf 9 H 1f ap S E2J* 1 :1 -500.000, with explanatory 

Mvs & aih - 

Metamorphlc Map of the Alps, 1:1,000,000 , 1 sheet, 1968 . Conve- 
nor: H. J. Zwart, CGMW S/C Metamorphlc MapsrtJNESCO. 


North America 


Geological Map ol North America, 1:5,000.000, 2 sheets, USGS 
1985, (Albers equal area projection). 

Tectonic Map ol North America, 1:5,000,000, 2 sheets, USGS. 

1989, (Albera equal area projection). 

Metaltogenlc Map of North America: 1:5.000,000. in press Conve- 
nor: Ph. Guild, USGS. 


South America 


Geological Map of South America. 1:5,000,000, 2 sheets, 1964, 
DNPM, Brasilia (conform conical bipolar oblique). 

Geological Map of South America, 1:5,000,000. 3rd ed.. In press. 
Tectonic Map of South America, 1:6,000,000. 2 sheets. DNPM' 
GSA, 1979 (conform conical bipolar oblique), 

Melallogenlc Map ot South America, 1 :5, 000.000. In press, 2 
sheets. Convenor: C. Marlin, Venezuela. 

Metamorphlc Map ol South America, 1 :5,000.000. In press. Conve- 
nor: F. Herv6, Chile. 


National and International Geosciences Maps 


Africa, 2nd ed., 1979. 

Alps, Mediterranean Basin, and adjacent regions, 1972. 


extent and are free Irom faults, fissures or cracks. This 
means that the models that are developed lo predict 
the behavior of waste movement (beyond (he heated 
zone) in the far field will be relatively simple and less 
difficult to verify. The tar field will be the barrier after a 
cannister falls and will be the barrier lor perhaps 90% 
of (he lifetime of a repository. Fourth, the maximum 
temperature that the sediment will experience occurs 
within about 2 years after emplacement and the heat 
will begin to dissipate into the ocean after 15 years al- 
lowing us lo experiment and monitor In real time the 
worst case conditions that will exist In the repository. 
This Is a result of the relatively short distance between 
the heat source of the waste cannister and the heat 
sink of the ocean's waters and the high thermal con- 
ductivity of the sediments. The deeper a heat source is 
placed In a geologic media the longer it lakes (or the 
heal pulse to pass through the surrounding media. $ 


Meteorological Records Set In Winter of ’80 


The winter of 19804981 produced monthly and season- 
al records and near records for the country and nearly half 
the states. 

Nationwide, NOAA said January 1981 was the driesl 
since 1895 and ihe fourth driest month during the 87 years 
national averages have been kept. A 48-stale total average 
precipitation for Ihe monlh was 0.92 Inches, compared with 
the 87-year average of 2.21. 

December through February also was the second driest 
period In record-keeping history. 

NOAA’s National Climatic Center complied this llsl for the 
season: 


Alabama— thtrd driest January, third driest winter. 
Arizona— second warmest January, warmest winter. 
ArkanBBe— third driesl winter. 

California— second warmest January, warmest winter. 
Colorado— driest winter, second warmest January, second 
warmest winter. 

Connecticut-second driest January. 

Delaware— driest January, driest winter. 

Florida— second coldest January. 

Georgia— second driest January. 

Idaho— third driest January. 

Illinois— driest January. 

Indiana— driest January. 

Iowa— driest January. 

Kentucky-driest January. 

Louisiana— driest winter. 

Maine— second coldest January. 

Maryland-drlest January, third driest winter. 
Maasachuselta— coldest and second driesl January. 


S£E, i roip you. I TU-ST KN*w 
THERE VAS A salt bo AVt 

THIS IS THE BEST AtUlSTI CHANNEL. 
PROFILE I'VE EVER SEEM IV;-. 
THIS , AREA-v 



Europe. 2nd ed.. I960. 
South America, 1973. 
Asia and Far East, 1973. 
Australia, Oceania, 1973. 
Middle East. 1973. 


CGMW Bulletins 

Annual or biannual (27 published lo dale). 



A Kenya childhood followod by multilingual education in Switzer- 
land (ol Lausanno nnd Ihe ETH-Zurich) led Francos Dslany to Hold 
work in Africa (Sudan, Equatorial Alricn, and Konyn) and, as geol- 
ogist of Ihe BRGM (Origans), to socrolary gonaral of (ho CGMW. 
Sho was lormorly socrolary gonoral of the Intor-Unlcn Commission 
on Goodynamlcs. 


Mississippi— socond driest January, driest winter. 

Montana— warmest and second driest January. 

West Virginia— driest January. 

Wisconsin— driest January. 

Wyoming— third driest winter, second warmest January, second 
warmest winter. 


NOAA satellite measurements also revealed that the 
January snow cover over North America was the lowest 
since measurements began in 1966. 

Last winter was the fifth consecutive one in which tem- 
peratures in much of the eastern United Slates were below 
the long-term average. The states suffering this siring of 
cold winters were Michigan. Illinois. Indiana. Ohio. Pennsyl- 
vania. Delaware. Kentucky. Virginia. West Virginia. Arkan- 
sas. Tennessee. North and South Carolina. Louisiana. Mis- 
sissippi. and Georgia. [Source: NOAA) — PMB 


U.S. Vulnerable to Major Hurricane 


The nation is 'in the most vulnerable position in history' 
should a major hurricane strike this year, according lo 
James P- Walsh, acting NOAA Administrator. 

He warned that mushrooming coastal populations, public 
Inexperience and apathy, and limited evacuation routes 
could combine to create a major catastrophe. 

Under today's conditions, Walsh said, a far smaller storm 
than ihe hurricane that killed 6000 persons in Galveston in 
1900 could bring a far more tragic disaster. 

Although it is Impossible to predict that a recent downturn 
in large hurricanes will be reversed, Walsh said, neither is 
(here reason to believe the United Slates will be spared. 
And, he pointed out, tracks for 31 killer hurricanes of this 
century show that no area of the South or East has been 
spared. 

The absence of killer hurricanes in the past several years 
has bred a dangerous degree of apathy, and studies have 
shown a marked reluctance by people in the path of a 
storm to leave In adequate time, Walsh said. ‘Every year a 
few thoughtless persons even hold hurricane parties, 
sometimes with tragic consequences,' he observed. 

Despite steadily improving forecast and warning perfor- 
mances by the National Weather Sen/ice, and total cooper- 
ation by the media in informing the public, the 12-hour peri- 
od between warning and landfall will not guarantee safety, 
Walsh said, 'and in numerous cases It requires 18 lo 24 
hours to mobilize and carry out an evacuation.' 

Although the hurricane season officially began June 1, 
Hurricane Arlene preceded that date by 3 weeks. [Source: 
NOAA}— PMB 88 


Reclaiming A Name 


The Bureau of Reclamation, which became the Water 
and Power Resources Service In November 1979, will re- 
gain ijri prigjnal name, Department of Interior Secretary 
James Watt announced recently. 

The name Bureau of Redamatfon Is one of historical sig- 
nificance as well as a symbol of excellence,' Watt said. 
'Changing the name to Water and. Power Resources 8er« 
vice was a mistake. The public we serve did not like it t not* 
did the employees who loyally worked for It. TIib name 
proved lo be awkward, difficult to use in speech and writ- 
ing, and lacked a logical and convincing short form as a . 
ready reference.' 1 

Walt estimated that reclaiming ihe bureau's name will, 
save taxpayers nearly $1 .5 million In printing and Sign 
changes lhat will not have, to be made. 88 
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Mount St. Helens Visitors Need Permit 


Scientists doing research on Mount SI. Helens are re- 
quired to obtain a permit, according to the U.S. Forest Ser- 
vice. The permits are designed to reduce risks to individ- 
uals by requiring radio communications and safety precau- 
tions. The Forest Sorvice also hopes to reduce overall risk 
by limiting the number ol people in the area at any given 
time. 

Permits are available for alJ scales of research projects. 
Inquiries and applications should be made well in advance 
of planned projects. Contact Charles Caughlan, Emergency 
Coordination Center. U.S. Forest Service, 500 W. 12th 
Street, Vancouver. WA 98660 (telephone: 206/696-7853).$ 


New Publications 


Sea Ice Processes and Models 

Robert S. Pritchard (Ed.), Pergamon, Now York, xiv + 474 

pp., I960, $30.00. 


Reviewed by Gunter Weller 


Geophysicists 


Vernon C. Bissell has been selected as the hydrologist In 
charge of NOAA's River Forecast Center in Portland, Ore. 
He succeeds Donald W. Kuehl . who is retiring. 

John C. Gergen has been appointed project manager of 
tha North American Datum Readjustment program in the 
National Geodetic Survey. 


Hydrological Forecasting 


Proceedings of the 
Oxford Symposium 
April 1980 


(Ivor 70 papers of Global Importance) 

• Hydrological data acquisition for forecasting pur- 


• Mot hods for forecasting hydrological variables 
I including watur quality) 

• Application of recent forecasting techniques, par- 
ticularly thulr success and llioir limitations 


IAI IS Puhf . 1 2 U < Jvor S 70 png»s $7f».00US 


Order from: 


Office of Troasuror, I A US 
2000 Florida Avonuo, JV.IV. 
Washington, D.C. 20009 


Catalog available on request 


Sea ice Processes and Models deals primarily with the 
scientific results of AIDJEX, the Arctic Ice Dynamics Joint 
Experiment. Although papers on AIDJEX continue to be 
published. Sea Ice Processes and Models provides Ihe fi- 
nal summary, under one cover, of the major scientific 
achievements of that experiment on the sea ice of Ihe Arc- 
tic Ocean. Not all of Ihe papers In this volume are on AID- 
JEX, however, but the majority are, and many of the others 
were Influenced by It. AIDJEX was probably the most com- 
prehensive and sophisticated experiment on large-scale 
aea Ice dynamics ever carried out in Ihe West, and its suc- 
cess Is reflected in the quality and quantity of its numerous 
scientific publications, which are contained In scientific jour- 
nals and the 40 or so AIDJEX Bulletins (hat appeared over 
the years. 

The present volume summarizes the results ot field stud- 
ies end modeling experiments of sea ice movement and 
deformation on different space and lime scales. This In- 
volves the determination of internal and external forces, In- 
cluding the stresses exerted on the Ice by the ocean and 
the atmosphere, which are Influenced by Ihe processes 
and structure of the boundary layer In both media. Howev- 
er, atmospheric and oceanic processes not only directly In- 
fluence sea ice behavior, but are in turn Influenced by the 
extent and characteristics of the ice through feedback pro- 
cesses. The organization of papers on such a variety of 
topics Is clearly difficult, and Ihe editor of the volume has 
solved this, not quite satisfactorily In this reviewer’s opinion, 
by having only four major, loosely structured sections. The 
first of these is straightforward enough since It deals entire- 
ly with AIDJEX summary overviews. Norbert Unterstelner, 
AIDJEX’s director, discusses the AIDJEX philosophy and 
history, followed by Coon on the modeling program, Paul- 
son on the atmospheric program, and Hunklns on the 
oceanographic program. 

In the second, rather large, section of 17 papers headed 
'Deterministic Sea Ice Model Development,' a variety of 
topics are presented. Several large-scale dynamic/thermo- 
dynamic models, including the AIDJEX model, are dis- 
cussed by Pritchard, Hibler and others, as are experiments 
to verity the models, as for example, In Hall’s paper on de- 
termining ice displacement vectors derived from satellite 


Imagery. These models generally start out with a mom* 
turn equation, but since Ihe velocity and stress of theb 
cannot be determined directly from the momentum b*r« 
Ice velocities as a function of Internal stress are exprS 
through the use of a constitutive law and yield criteria 
yield criterion depends on the strength of the Ice andtC. 
fore on the ice thickness distribution, which, as Rothrock 
shows, can be determined as a function of the thermal am 
mechanical history of the Ice In the area. Sea Ice thlcknea 
also affect Its surface temperature and albedo as weflasc. 
strength. Yield and plastic deformation in ice crushing l* 
ure are discussed by Ralston. 

Field observations of sea Ice processes occupied the 
center of the stage In AIDJEX and are the main topic olfe 
third section. This Involved establishing three manned n 
numerous unmanned stations on the drifting Ice to gener- 
ate a data set suitable for testing concepts and Ideas. A\* 
rlety of techniques and problems are discussed In the pa- 
pers of this section, Including drifting buoy position mea- 
surements, analysis ot sonar and laser profiles of sea Ice 
radar transponder measurements of ice motion, and meie- 
rologlcal energy balance measurements to determine the 
thermodynamic response of the ice to atmospheric and 
oceanic processes. Two papers on the climatological and 
statistical predictability of sea Ice extent are also Included 
In this section. One of them, Walsh's, uses empirical or- 
thogonal function analysis to suggest that there may be 
well-defined situations where ice anomalies lead toatmo 
spheric anomalies. The final section contains eight papen 
on atmospheric and oceanic boundary layer structure and 
processes, and the determination of accurate barometric 
pressure fields, from which air stress can be calculated. 

Sea ice studies had not received a great deal ol attend 
In this country prior to AIDJEX and were allowed to lapse 
again after the completion of that experiment. Only recent- 
ly, under the Impetus of the need to recover the oflshne 
petroleum resources in the Arctic, has this Interest beer re- 
vived. In this area we are lagging behind the Soviet Uiw 
which has a well-organized, long-term arctic research efoi 
Despite some national and International conferences on 
aea Ice prior to AIDJEX, the classic Soviet book by Zuta. 
Arctic Ice, written In 1945. remained the main source olic- 
formatlon on arctic sea Ice. AIDJEX and some ol theotlw 
studies that It Inspired have represented a quantum juirp 
forward, however, and the result — Sea Ice Processes ana 
Models— Is without doubt the most significant recent add- 
tlon to our understanding of arctic sea Ice. 

Gunter Weller Is with the Geophysical Institute, Mb?) 
of Alaska, Fairbanks, Alaska. 




EOS offers classified space for Posoone Available, 
Fos4<ms Wauled, and Services. Supplies. Courses, 
and Announcements There are no discounts or 
commissions cm classified ad v Any type that Is not 
puUshsr s choice is charged for et display rates. 
EOS n published weekly on Tuesday. Ads must be 
received in wot mg on Monday t week prior to the 
dale of the issue required 
Reples to ads w»h box numbers should be ad- 
dressed lo Box .American Geophysical Union, 

2000 Florida Avenue. N.W . Washington. D C. 
20009. 


POSITIONS WANTED 
Rates per fine 

1-5 times — $1.00.6-11 times— $0.76, 
12-26 times— $0 55 


Faculty Posltlan/Humfaoldl State Universi- 
ty, Areata, California. Applications are Invited 
for a temporary appointment as lecturer equivalent 
to assistant professor In micropaleontology, paleon- 
tology, stratigraphy and petroleum geology In the 
geology program to (each undergraduates. Appli- 
cants should have a Ph.D. In gaology and demon- 
strated leaching ability. Participation in tower divi- 
sion leaching and senior thesis research supervi- 
sion is expected. Candidates must solicit three 
letters ot recommendation, and send transcripts of 
academic work and a summary of personal and 
professional data to Dr. K. R. Aalto, Chairman, Ge- 
ology Department. Humbokll Stale University, Ar- 
eata, California 95521. Applications will be accept- 
ed untH October IS, 1831. 

Humboldt State University Is an equal opportunity 
affirmative action employer. 


POSITIONS AVAILABLE 
Ratos par fine 

t-5 limes— $200.6-11 time b— $ 1.60. 
12-26 times— $1.40 


SERVICES. SUPPLIES, COURSES, 
AND ANNOUNCEMENTS 
Rates per line 

1-5 limes— $2 50,6-11 times— $1-95 
12-26 limes— $1 .75 


POSITIONS AVAILABLE 


Faculty Positions, The Department oi Ocean 
Engineering is seeking qualified individuals to join 
its research engineering stall. Recent doctoral 
graduates, as wen as those with oxperronce. are in- 
vited lo submit resumes for consideration While we 
are particularly interested in strengthening our pro- 
grams in underwater acoustics, muiumeniatfon and 
signal txocoavng, we are also interested in coastal 
jono dynamics and related engineering problems 
A graduate program in manno Otology, chomijiry. 
gootogy and goophystos. physical oceanography 
and ocean engineering oflere Opportunity for leach- 
ing and supervision of graduate level research. Sat- 
ary and pc* 1 bon wti be commensurate with qvaM- 
cation j if mlerested contact. Department Chair- 
man. Ocean Engineering Department. Box MP. 
Woods Hole Oceanographic Institution. Woods 
Hota, WA 02543. 

An equal opportunity employer M F.H 


Geophysical Oceanography Postdoctoral 
Research Asioolate. The Department of 
Oceanography. University of Washington, la seek- 
ing qualified candidates for a Post-doctoral Re- 
search Associate position, available January 1982, 
to cany out research on Interpretation of marine re- 
fraction data. A strong background In elastic wave 
propagation, inverse iheory (including linear pro- 
gramming), and modem refraction data processing 
wHI be most helpful, as wiH an acquaintance with 
petrologic IheortoB of oceanic lithospheric composi- 
tion. Appointments are lor one year, possibly ex- 
tended for a second year. Send curriculum vliaa 
and a tat ol tour references to: Chairperson. Facul- 
ty Recruitment Conunlttao, Department of Ocean- 
5S2T5SrJ? B " W . Unlv »*«y Ot Washington. Seattle, 

WA 90195, 

The University ot Washington to an equal oppor- 
bntty aMlmwfvB action employer. 


ladlmentologlst or aodimantary Pstrolo- 
glst/Unlvaralty of California, Santa Bar- 
bara. (Correction) Applications are Invited lor a 
tenure track appointment In soil rock geology to be 
filled In 1 981-82. Rank dependent on qualifications 
and experience but preference will be given lo the 
assistant professor level. Applicant should normally 
have a Ph.D. and strong flald-orientallon and quan- 
titative background. The candidate will be expected 
to develop a strong research program In sedimen- 
tation. The candidate will also be expected to teach 
at both undergraduate and graduate levels and In- 
teract with sludanta and faculty of the department, 
particularly In the general areas ol dlagenesls, vol- 
canic processes, paleomagnetlca, as well as field 
neology. Additional duties may Include teaching 
physical geology and summer field gaology. 

Please sand resume, other documentation of 
epistles, and four tellers ol recommendation by 
September 30, 1881 to Dr. Arthur G. Sylvester, 
Chairman, Department ot Geological Sciences, Uni- 


versity of California, Santa Barbara, CA 93106. 
Telephone (805) 981-3158. 

The University ol California Is an affirmative ec- 
llon/equal opportunity employer. 


Postdoctoral Research Aaeoalate/Unlvir- 
•ity of Kansas. Temporary postdoctoral re- 
search associate In space plasma physics, o 
months appolntmenl with renewal posslbi Ity, * 
University of Kansaa Department of Physics 
Astronomy. The work te on a plasma a 1 ™® 1 "" 
prolaot on planetary magnetospheres. Ph.D. 
qulred. Curriculum vitae, bibliography, andim* 
letters ol recommendation must be rewlv&a 
Thomas Armstrong. Department ol Physfca am 
Ironomy, University of Kansaa, Lawrence, Kans “’ 
66046, on or before July 27, 1981. . ^ 

The University or Kansas la an equal oppomij 
employer. Women and minorities are sneourau 
lo apply. 


Geodynamics Series Volume 1 


$4 


Dynamics of 
Plate Interiors 


Editors: A. W. Bally, M- 

T. R. McGetchln. & R, I- W alcptt . | 


Sc (enlist. Immediate opeotog for Scientist with 
experience to LUar Analysis Techniques and Op- 
tics Fflnvtiaiity w»th Loser and Optics Instrumenta- 
tion a plus Candidate mu»l powesi a PhD in At- 
mospheric Science, Optc* Physic*. 

Send resumes to: MeJba Houston, Technical Re- 
mitter, System* and Applied Sciences Corporation. 
6811 Kenilworth Avenue. Rlvefdate, Maryland 
00640. 

An equal opportunity emptoyer. ■ . . : 


Rleetron Mkroprob* Teohnloal Specialist/ 
University of Colorado, The department of 
Geotogica! Science. University of Cotorsdo. Boul- 
der, seeks a person who w« assume responsibility 
tor the department s electron mlcroprobe latora- 

s * l 5£ # ^ lnc L ude day-to-day operation of our 
MAC 400 mteroprobe equipped with a KEVEX EDS 
#y*tem. instrucltoo ol new operators, maintenance 
of Uw mfctoprobe as well as other X-ray equtomeni 
wtthjrt the Department, mlcroprobe software and 
hardware development, and participation in te- 

S!2lw2 e SL^I? vina atkMe ‘ sum * and «** 

mineralogy. The Job requires eilher a decree In 
atoctro^ or electrical engineering, w two yearn ol 
tedWcel experience utWzlng electronic ktstiunen- 

/ manL An individual wttli an MS. degree in Geotoav 


An interdisciplinary Investigation focused on 4 major 
areas of study: 

Instrumental Measurement of the Deformation 0 / 
Plate Interiors 

History and Mechanism ot Plateaux Uplift 
Vertloal Movements from the Stratlgraphlo Record 
Quaternary Vertical Movements 


r ®P°rt of **ie International Geodynamics Projeot, • . 
a SnrCSL® ? up 7 on Qeod Ynamlos of Plate Interiors; brings foQdhw,^ 
dvrSImK. i/ 2 pers d8alln 9 wlttvthe nature and origin of the -'7 , j«j 
aynamloi of the more stable regions of the earth! ■ ' •; - J 


Copubllshed by the Geological $txsU**of 
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Scripps Institution 
of Oceanography 

Is soliciting applications for a postdoctoral 
fellowship In any aspect of marine geology, 
marine geochemistry, or marine geophysics 
for one year beginning fait 1981. Appli- 
cants should submit names of three refer- 
ences, Wo-blbllographles, reprints, and a 
statement ol research Interest. Preference 
will be given to recent Ph.D.s. Salary will 
be approximately $19,500 depending upon 
experience and publications. 

No moving expenses can be paid. Sub- 
mit applications to Chairman, Geological 
Research Division, A-020, Scripps Institu- 
tion of Oceanography, La Jolla, CA 92093, 
no bier than August 1, 1981. 

The University of California, San Diego 
Is an equal opportunity/affirmative action 
employer. 


Mateorologlat/R smote Sensing. Immediate 
epclng lor candidate with a PhD In Meteorology 
with post graduate research experience and Inter- 
tU in Remote Sensing. 

8snd resumes lo: Melba Houston, Technical Re- 
airier, Systems end Applied Sciences Corporation. 
SftU Kenilworth Avenue, Rlverdate, Maryland 
20840. 

An equal opportunity employer. 

Poitdoetorsl Research Assoolats. Posl- 
tatcial research associate position In environmen- 
tal modeling available Immediately In the Joint Insti- 
tute for Advancement of Right Sciences (JIAFS). 

The Joint Institute Is a cooperative research and 
education program between The George Washing- 
tin University and tha NASA Langley Research 
Center and 19 located at NASA-Langley, Hampton, 
Virginia. Background In data analysis, photochemis- 
try end middle atmospheric studies required. Salary 
commensurate with qualifications. Send resume lo 
Or. J L Whitesides, Assistant Director, JIAFS, 

Georgs Washington University, NASA-Langley Re- 
search Center, MS 169, Hampton, VA 23665. 

Ike GWU la an equal opportunity affirmative ac- 
ton employer. 

Faculty Posltlon/Qeophyslcs. The Depart- 
ment ol Geological Sciences at Ihe University ot 
reus at El Paso has an opening in geophysics 
»Wican be tilled si either the assistant or asso- 
dtiaproteseor level. The emphasis will be on ob- 
thiing a quality individual regardless of specialty 
Hwevar. candidates who would complement extol- 
*nq programs In geolhermics, crustal studies. Bels- 
n<xtcton[c8, and regional geophysics/tectonics will 
totfvan preference. The successful candidate 
"Witold a doctoral degree and will be expected 
to maintain a high level ot research activity and to 
to active In the geophysics graduate program 
Involves 1 5-20 students (roughly doctoral 
candidates). The geophysics program I a well 
*?4ped and enjoys good support Irom the univer- 
se administration. The deadline lor applications is 
M 15, 1981 with the position lo be tilled prior to 
"ptember 1, 1982. Applications and three letters 
ot reference should be sent to: 

Dr. Robert F. Roy 

Department ot Geological Sciences 
Dntoeralty ot Texas at El Paso 
Q Paso, Texas 79966. 

The Unlvere! ty oi Texas at El Paso 1s an equal 
tapotoiniiy/afllrmattve action employer. 

Sotenttst/Qroup Head. Senior 
Mentist position available Immediately at the 
Aieetbo Observatory. The successful appll- 
i be appointed as Head ot the Atmospheric 
«“icea Group and will ba expected lo lead that 
vwp and to perform Independent research using 
A Ph.D. degree In atmospher- 
Phyalcal sciences or radar engineering and a 
niJ< c j tesaarch accomplishments are re- 
“perience with radar aludtes ol the slralo- 


lon °aP h Bre or with HF 

modifications of the ionosphere to desirable. Salary 
open. Please send resume and nameB ol at least 
Uirea references to Dr. Harold D. Craft. Jr., Dlrec- 
Observatory. Space Sciences Building. 
Cornell University. Ithaca, New York 14853 
NAIDCornell University are EOE/AAE. 

^roto y PoeHte " Open. The Department q( 
Geological Sciences at Columbia University Invites 
applications lor a research appointment In either Ig- 
neous or metamorphlc petrology, possibly with an 
orientation towards ore deposits. The successful 
candidate would have research interests Involving 
quantitative analysis of rocks. Research would be 
carried oul at the Lamont-Doharty Geological Ob- 
servatory. Special funding arrangements and partic- 
ipation In the instructional program are expected. 
Rank and salary dependent upon qualifications. 
Candidates should submit curriculum vitae and lha 
names of three referees lo Professor W. S. 
Broecker, Lamont-Doherly Geological Observatory 
Palisades. New York, 10984 by July 14. 1981. 

Columbia University to an equal opportunity em- 
ployer. 

Ottaphyalolst/Teolonophyelolet. The De- 
partment of Geology and Geophysics at the Univer- 
sity of Wyoming has a tenure track opening at the 
Associate Professor level lor a geophyalctotilacton- 
ophysfefst. An Interest in velocity measurements 
and other physical properties of rocks Is essential. 
Additional Interest In crustal structure and plate 
tectonics Is desirable. Applicant should be abte to 
relate studies of physical properties to held relation- 
ships. Ph.D. required. 

Applications will be accepted through July 16. 
1981 Applicants should send a Vila, including 
names of three references, to: 

Professor R. S. Houston 
Department ol Geology/Geophysics 
University ol Wyoming 
Laramie, Wyoming 82071 
The University ol Wyoming to an equal opporluni- 
ty/afflrmatlve action employer. 


Faculty Position 
Space Physics 
& Astronomy 

The Department of Space Physics and 
Astronomy of Rice University expects 
to fill a regular faculty position begin- 
ning August 1982. Academic rank and 
tenure status will be determined on 
the basis of experience. 

Preference will be given to experimen- 
talists who are Principal Investigators 
for experiments on present oi planned 
spacecraft missions. However, consid- 
eration will be given to other qualified 
candidates in the general areas of 
space physics, astrophysics, and atmo- 
spheric science. 

Applicants should send resumes and 
bibliographies to 

Professor A. J. Dossier 
Chairman 

Department of Space Physics 

and Astronomy 

Rice University, Houston, ( CfofiA 
TX 77001. 

Rice University Is an equal opportu- V 
nltylafflrmtlire action employer. No W- 
candidate to presently under coitfld- ,,^0 

oration In advance oj this notice. 


Physical Oceanographer/ 
Geophysical Fluid Dynamidst 

Arelfi Associates, a growing research 
firm, located In Southern California, on- 
gagod In thaoroilcal and empirical physi- 
cal oceanography, is offering pormanonl, 
Jull-tlma positions. Candidates require 
Ph.D. (or equivalent experience) in physi- 
cal oceanography or geophysical fluid 
dynamics. Salaries are competitive and 
negotiable, based on qualifications- Arete 
offers a fringe benefit package of superior 
quality. Qualified candidates should send 
r&sumd, salary history, and list of profes- 
sional references to: 

Personnel Administrator 
Arete Associates 
P.O. Box 350 
Enctno, CA 91316 
An equal opportunity employer M/F. 


Temporary Staff Positions In Isotope and 
Traoa Element Geochemistry. The re- 
search program ol the new Geochemistry Division 
at the Max-Planck-lnstitiile lor Chemistry in Mainz 
to oriented toward the geochemical structure and 
development ot the earth's mantle. Our facilities in- 
clude a new Varian MAT 261 automated sol'd 
source mass spoctromelor (In addition to o'dor in- 
struments) lor Isotopic analysis ol Nd. Sr, and Pb 

Available at tho institute are nlso; electron micro- 
probe, ton mlcroprobe. INAA. XRF. spmk source 
MS, and plston-cylmdor apparatus. Applications pro 
invlled for geochomisls with orporionco in isotope 
geology and pelrotoglsls with oxporimonial onpori- 
enco In trace element partitioning Appointments 
era normally mada far two yoars. but a otio year 
extension is possible. 

Applications should bB sent to A. W Hofmann. 
Direktor Ableitong Qeochemie. Max-Planck-lnstihito 
liter ChemiB. Postiach 3060. 6500 Mainz. F.R Ger- 
many. 1 

Research PosItlonSpace Plasma Phys- 
ios. Applications are invitod lor two possible re- 
search positions in Iho Dopnrlmonl ol Spaco Phys- 
ics and Astronomy. Rico University. 

One position involves work on n computer code 
lor simulating the large-scale dynamic? ol the 
earth's ionosphere and magnelosphorn. including 
computer simulation ot specific ovenis and compar- 
ison with ground end satellite date Preterenco win 
be given lo applicants having e/perlonce with 
space or laboratory plasma physics, and with large 
computations 

The second possible position involves analysis Of 
dala liom Atmospheric Explorer and Oynamlcs Ex- 
plorer spacecraft- Preference will be given lo appli- 
cants having expanerv.e with space plasmas and 
with reduction ol spacecraft date 

Title and salary tor either oositton will be ar- 
ranged. depending on e>penonc>i Plvase send 
resume and bibliography ioR A Wolt or P, H 
Relit, Department ol Space Physics and Astrono- 
my. Rice University, Houston. TX 77001 

Rico University to an equal opportunity affirmative 
action employer. 

Physical Oceanographer. A postdoctoral re- 
search position in physical oceanography is avail- 
able at (he University ol North Carolina at Chapel 
Hill, to begin as early as August 1981. Ph D 's with 
background and Interests In mesoscale Gull 
Stream dynamics, geophysical fluid dynamics, or 
ocean acoustics era encouraged lo apply. Initial ap- 
polntmenl will ba ter one year wilh a possible con- 
tinuation through a maximum ot three years. 

Please send vitae and the names ol three refer- 
ences to Professor John M. Bane, Marine Sciences 
Program, 12-5 Venable Hall 04SA, University of 
North Carolina. Chapel Hill, North Carolina 27514. 

The University of North Carolina Is an affirmative 
actkxvequal opportunity employer. 



Membership Growth High 

AGU's membership Increased by 1 14.6% during the last 
Sr?r ,rom 6200 members In 1960 to 13,300 In 
LskT™ number of all natural and physical sclen* 
m p J r ® w ® 4,2 %' The figures are from a survey of Ihe 
tm J 1 'P Qrowth pattern of the American Association for 
"Advancement of Science (AAAS), seven affiliated orga- 
and six AAAS sections. 

Ill gv \ w 8 . of AAAS mor0 than doubled (growth of 
liltaiii ? 08n 1960 and 1980> the survey showed. The 
(ud 77 r^ ? 01 nces a0cllon had the biggest growth spurt 
[up 4 2 %)' and mathematics section had the smallest 

9 wrth^ Br ! can Mathematical Society had the largest 
yeved- iJ an A ,ncr0 ase of 196%— of the organizations sur- 
3 oW *l 9 American Chemical Society showed the least— 
equnUttS? il ha s more members (1 20,400 at 1 980‘s 1 
ei 5 fnani 7 QU 6ach aSsoclat| on surveyed, except AAAS. Oth- 
dety |k 0 a ons 8 urve y®d were the American Physical So- 
•SnSreJ Psychological Association; the Amerl : , 
Durlnn th ? al Sedation, and Sigma XI. • " 

Inthe ariln!! ast * wo decades the. total number of Ph.D.'s 
"uniber rifSi a , w ^ l| ® d 254-7%, slightly ahead ol the total. . 
oj field (pirtiv 8 Received In the two depades, regardless 
*tile ornuj i^”)' T hs United States’ population/ mean-, 

. ,* by only 25.4% —BTfl , 


Meetings 


Water Reaouroes Congress 

A call lor papers has been Issued for the Fourth World 
Congress on Water Resources, scheduled tor September 
3-11 1982, In Buenos Aires, Santa Fe, and Parana, Ar- 
gentina; Ihe congress was originally scheduled for August 

27 Toplcs!o b bB covered at the congress include water and 
svstem engineering; educallonal, economic, and social as- 
n^ts of water; environmental aspects of water; and water 
RS Xlsuatlon. The congress wHI l ocus o n Water 
for unman Consumption, Man and His Environment. 

rZreTs teorgan zed by Ihe International Water Re- 
Muree^ASlatten^CMpenKirs end participants Include 
tee United Nations' Division ol Natural 

Oroanlzatton of 'American States; ihe World Fed- 

SSS A 9 Nadonal Institute for Water Sol; 

ence and J^^ofrt rieHdline for abstrabls of papers to be 
Septem^rlistne q^ Ten copies 61 Ihe: abstract must 

-F^I^ to th^^ria! ol the Congress In Buenos 
be submitted to to Glenn E. Stout. 

CorT,mlH09 ’ Wa,er R0 : 
UnNefe^S Illinois, 2535 Hydrosyaiems ' . 
sources. Cf.nteJ| ^K®2K; Urba na,lL 61801. Addlllonal 
Laboratory, 208 N, Homi^uiu , , 


fWf/F 1 ' RECRUIT 
||F ANNOUNCE ^1] 
ADVERTISE 

Recruit lalenlad personnel In tha geo- 
physical sciences. 

Announce special meetings, workshops, 
short courses, and calls for papers. 

Advertise services, supplies, and Instru- 
ments. 

A classified ad in EOS, Ihe weekly news- 
paper tor the geophysicist, will gel re- 
sulis. 

Low advertising rates, eosy-lo-meet copy 
deadlines, and a broad readership mako 
EOS tho medium for the message. 

. Place your ad today. . 
2 Call toll free: ip 

hn. _ B00-424-24BB 


Poaldoatorel Posltlan In Oeoehsmlilry' 
CoimoohamlsIrVt Unlvenliy of Arlia- 

na. Applications are invitod for a postdoctoral re- 
search assocreloshlp in tho Lunar and Planetary 
laboratory nl iho Univorcity ol Atirona Tho as'a- 
ciaio will callnbormo with Dr Wilfiam V. Boynton in 
ongoing investigations of Iho rofrnctory Inclusion g in 
cairionacoou^chondrilo3 Tho 3otoclcd appiirani 
will hnvo major responsibilities to conduct minor ill- 
ogical Investigations to supptomonl oxialing neutron 
activation onnlyste studies Exportonco wuli tin 
oloclran mlcroprobe Is ossentinl; oxponanco with 
neutron nctivation is dosirablo Facilities mciudo a 
fully automated SEM microproba. numorous gam- 
ma-ray dotoclois Including a Compion- suppression 
spoclromolor, sovoral computers and a TRIGA re- 
actor. 

Apphcoiiona. accompanied by a resume, slnio- 
monl ol resomch intorosis. and complete bibliogra- 
phy. should bo seal (o Dr William V Boynlon. 

Lunar and Planetary Laboratory. University ol An- 
rona. Tucson, Anrona 85721 Lt'lloib ol rocom- 
mondnlion. directed! as above should be requested 
from ai least throe persons who a»o won acqu.nut- 
ed wilh the applicant 9 accomplishments and poten- 
tial To 16COIV9 lull conyUoiation. application male 
rials should be received by A,»gusl 31 1981 

The Umvorsity ol Aii/iona Is an equal opportunity 
affirmative action omployor 

POSITIONS WANTED 

Bleotro-Optloal System Consultant. 

Electro-optical system consultant available to tech- 
nically review and monitor the acquisition >1 cu»iom 
remote and m srtu mslrornenis and systems. Bo* 
005. American Geophysical Union. 2000 Florida 
Avenue. N W . Washington. D C. 20009. 


SERVICES 

Coal Dspoalts. II you are financing, planning, 
exploring, drilling, or digging fn connection wilh any 
lorm of energy, you need this complete, up-to-date 
book about the world's coal deposits includes pro- 
duction and reseives for mines. Hardcover, 6 > 9 
inches. 590 pages. Table of center la. drawings, in- 
dex. references. 1980. SI 56. Tslsch Associates, 
Thunder Road. Sudbury, MA 0VT7B, USA. 

Jet Straam. New journal ol monthly world 
weather data and analysis. Sample from Westwirtd 
Services, c’o 2736 NW Quimby St, Portland, Ore- 
gon. 


Pacific Northwest Regional 
Meeting 


September 17-18, 1981 

Central Washington Universal 
Ellensburg, Washington 


i \ 

) I < '! •. II 


SA-lf. 


Abstract Deadline; 


& 


, Special symjjosia will bo h 
of The Columbia PlatB&mand 


ternary Faults of the Pal 
phy and Structure oMfi 
'Studies of the En jB j 
To submit 

(see page 2^mfiwbfiWr/ 


be haLonJprre Tectonics 
Itfttd^m^WeoRene-Qua- 
fflLi Nonnwesl ; ’ 'Straligrq- 
OBjcade' Range; ' and 
»rK)ount Si. Helens/ 
fuse slandard AGU format 
13 Eos). 


w 


Send thpoalgHr plus two copies to Bob Bent- : 
iBy^gcrela^Teasurer, PNAGU, Central Washing- 
lortVBb|Hly, P.O. 8dx 1001), Department of Gepl* 
ogy. yjnsburg, Washington 98926. 

If you are riot an AGU member, or If you am an 
AGU member Who lives outside the, Pacific North- 
west region, and you wish ib attend,, write lo B 6 b . 
Bentley to have your name put on the mailing Usu 
The call was published in fos, February 24. 
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AGU FALL MEETING 


°In the City' 
by the Bay^ 


San Francisco Dec.7-11 ,1981 

Call for Papers 


Abstracts must be received at the AGU office by 6 
P.M- on September 16 to be on time. Late abstracts 

(1) may be summarily 'rejected by program chairman, 

(2) may not be published in advance of the meeting, 
and (3} If accepted, will be charged a $26 fate fee In 
addition to the regular publication charge. 


General Regulations 


Abstracts may be rejected without consideration of their 
content If they are not recelvod by the deadline or are not 
in the proper format. Abstracts may also be rejected If they 
contain material outside the scope of AGU activities or be- 
cause they contain material already published or presented 
elsewhere. ONLY ONE CONTRIBUTED PAPER BY THE 
SAME FIRST AUTHOR WILL BE CONSIDERED for pre- 
sentation; additional papers (unless Invited) will be auto- 
matically rejected. 

Only AGU membors may submit an abstract. The ab- 
stract of a nonmombor must be accompanied by a mem- 
bership application lorm (with payment), or It must be spon- 
sored by an AGU member. 

There is a publication charge of $40.00 tor each abstract 
($20.00 if the first author is a student member.) Both Invited 
and contributed papers are subject to the publication 
charge. The abstract must be received at AGU by Septem- 
ber 16 to avoid an addilional $25.00 charge. 

AGU will acknowledge receipt of an abstract by returning 
a copy ol it to the corresponding author. Notilicalfon of ac- 
ceptance and scheduling information will be mailed in late 
October. 

Ten minutes is normally allowed for the presentation of 
each contributed paper, and only 2" * 2” (35-mm) slide 
projectors and vfewgraphs are usually available as stan- 
dard equipment at the meeting. All other equipment Is 
available at cost, plus a SlO.QO billing charge if we have to 
invoice. 


Instructions for Preparing Meeting 
Abstracts 


The abslract page is divided into two parts: the abstract 
itself and the submittal information. Follow the instructions for 
both carefully. Please use a carbon ribbon to type the materi- 
al, and do not exceed the maximum dimensions of the ab- 
stract of 10.4 cm by 20cm. Abstracts that exceed the noted 
size limitations will be trimmed to conform to the proper di- 
mensions. 

The meeting program will be prepared by photographing 
the abstracts exactly as they are received. Use the model 
abstract to prepare the final version. Submission of an ab- 
slract for an AGU meeting is presumed to carry with it per- 
mission for AGU to reproduce the abstract in all editions of 
Eos and in the programs and reports relating to the meeting; 
it is also presumed to permit the free copying of those pa- 
pers. Although Eos is a copyrighted journal, authors are not 
requested to transfer copyright; copyright, where It exists, will 
be reserved by the authors. 


Submittal Information 


Numbers rarer to the items In the submittal block on the samojn 
abstract. 


1. Title ol mooting. 


2. Identification. (Only members may submit an abstract- 
this Includes Invited authors.)— Type Identification number of 
one member author (ID number Is the line consisting of 4 
loiters followed by 6 digits; see member s mailing label on 
Eos or journals) or It no author is an AGU member, type the 
ID number of the member sponsor. (Sponsors name must 


*»«■»»« » wi lira mumoer sponsor, (sponsor s name must 
also appoar on the abslract at the end ol ihe author portion ) 
Jf no ID number is given, a membership application and dues 

naumonl mud a^rnmnanu Ihn /-I —II ,11 


D „ ...w...wvui„ K appiibauun UIKJUUe. 

payment must accompany the abstract. Call AGU Member 
Programs (202-462-6903) immediately H you need an appli- 
cation. r 


3. Corresponding address.— Give complete address and 
phone number of author to whom all correspondence (ac- 
knowledgment and acceptance tetters) should be sent. Ab- 
breviate as much as possible. 


4, Section of AG U to which abslract is submitted.— Use let- 
ter abbreviations of one of (he following; .6 (Geodesy), GP 
(Geomagnetism and Pafeomagnetism), H (Hydrology), M 
{Meteorology). O (Oceanography), P (Planetology), $ 1 


Sample Abstract 


TECHNIQUE FOR THE PREPARATION OF ABSTRACTS 


Submittal Information 

(See explanation.) 


F. R. S. T. Author (School of Oceanography 
Hydro University, Watertown, Mass. 02172) 
S. C. N. D. Author (USGS, Woods Hole, 

Mass. 02543) 

(Sponsor: I. C. Alvin) 


Fall Meeting 


AMER 052536 


Follow this example in typing the abstract. 
The printing plates will be prepared by 
photographing the abstracts exactly as 
they are received, except that abstracts 
exceeding the maximum length (20 era) or 
width (10.4 cm) will be cut to conform. 

Use a good typewriter with a ribbon in 
good condition. A carbon ribbon gives the 
best results. Please use type of about this 
size. There will be a reduction of about 
50% for the printed abstract volume. 

Follow these guidelines: 

(1) Type title in all capital letters. 

(2) Leave one line blank after title. 

(3) Type name of first author, affilll- 
ntion, and address. 

(4) Type names of second and following 
authors, if any, leaving no blank 
lines between authors. 

(5) Underscore the name of author who will 
present paper. 

(6) Type sponsor's name if no author is an 
AGU member. 

(7) Leave one blank after author 
block, 

(8) Hand-lettered symbols or Greek letters 
arc acceptable. 

(9) Use SI units. 


012548 ALVI (Sponsor) 


Corresponding address: 


S.C.N.D. Author 

MS 123 

USGS 

Woods Hole, MA 02543 
617-548-1234 


0 (Oceanography) 


- 5. 


Special Session: 
Deep-Sea Drilling 
(or none) 


P (poster) 


10% at Midwest Meeting 


a. Accounting Dept. 
Admin, Bldg. 

Hydro. Univ. 
Watertown, MA 02172 


b. P.O. #5684739 


c. Student rate applicable 


NOTE: There are no special forms distributed 

for typing abstracts. If necessary this 
block (10.4 x 20 cm) may be traced on 
typing paper in nonreproducible blue pencil 
or may be traced in dark lines on a backing 
sheet. Be sure, however, to include all 
Information. 

(10.4 cm) 


C (Contributed) 


Abstract Deadline: September 16 


Mail original and two 
copies to Fall Meeting 



American Geophysical Union 
2000 Florida Ave-.N.W. 
Washington, D.C. 20009 


(Selsmotogy), SA (Aeronomy), SM (Magnetospherlc Phvs- 
jes), SC (Cosmic Rays), SS (Solar and Interplanetary Phys- 
ics). T (Tectonophysics), VGP (Volcanology, Geochemistry 
and Petrology). U (Union). y 


5. Type title of special session (if any) to which submittal Is 
maae- 


srzBsrKsis—'- 


SPR-Cosmlc Rays and SPR-Solar and Interplanetary 
Physics (SS/SC) 

George Gloeckler, University of Maryland 
SPR-Magnetospheric Physics (SM) 

Michael Schulz, Aerospace Corporation 
Tectonophysics (T) 

Marcia McNutt, USGS 

Volcanology, Geochemistry and Petrology (V) 

G. Brent Dalymple, USGS 


Special Sessions 


whom 1 of material previously presented or published, 


and where. 


8. Billing Information 

In^dd^taS 1 Er 8 " °' her ,han lhe C0rr8SP0nd - 

fpL>L f E™ h , ase , 0,d ; r ls 10 be lasue<j , indicate number 
ilMeofpepeT onPO ) d9Parlman ' " Sl namB 01 ,lral «■** 


Geodesy 

Results from Satellite Altimeters h 

The Gravity Field: Techniques, Instruments and R« UIS 


Geomagnetism and Paleomagnetlsm 
Magnetite Blomlneralizatlon by Living Organisms 


LS^Tne^olTnK' ' 8 ° (C ° n,rlbU,ed » or 1 « 


Program Committee 


Meeting Chairman 

Hydrology (H) 

Edward D. Andrews, USGS 
Meteorology (M) 

^^y y ror' ionalSd6,weFounda,ton 

. . 

^ ard n SIrT,psor1, Sanford University ' 1 : 
James B. Pollack, NASA Ames ■ 

Seismology (S) 

Womae a. Potemra, The Johns Hopkins University . 


Hydrology 

Impact of Richards’ Equation: A Semicentennial Sess 
Symposium on Geophysics and Groundwater— Metnow 
Applications, Problems Tw 

^Erosion— Sedimentation Processes In Mountainous i® 1 

Groundwater Contamination: Product of a Technology 
Society 

Characterization of Variability and Uncertainty In WaW 
Quality 


Meteorology 

Thunderstorm Dynamics Electrification, and Reee™?" 
suits from TRIP • / 

The Use of Finite Elements in Meteorology and-u*?. 
ography . 


Oceanography 

Marginal Ice Zone Processes . 

HEBBLE (High-Energy Benthic Boundary Layef^W- 
ment) . . ; 

West Coast Shelf Circulation ' • • - 
Verna Channel: Hydrography Geochemistry sno; ^ . 
ment Dynamics f • .. . : • 

ahltl Shuttle Experiment . ;• r • 


i,. ... 





- Palebcean' 


: I 4 
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^Scwvave Observations of the Planets 
Volcanic Processes In the Solar System 

Seismology 

Multichannel Seismology 

Observed Data from the Hazer Explosive 

SPR-Cosmic Rays and Solar and Interplanetary 
Physics 

Solar-Terrestrial Theory Program, Part II (Cosponsored 
by SPR-Magnetospheric Physics and SPR-Space Aerono- 
my) 

SPR-Magnetospheric Physics 
Aurora and Substorms (POSTER SESSION) 

Plasma Waves and Instabilities In Space (POSTER SES- 


Geophysical Monograph 22 


NEW RELEASE! 


DERIVATION, MEANING, and USE 
I of GEOMAGNETIC INDICES 




Laboratory and Space Experiments 
Solar-Terrestrial Theory Program Part I (Cosponsor: 
SPR-Cosmic Rays and SPR-Solar and Interplanetary Phys- 

Ics) 

Magnetospheres of Jupiter and Saturn 

Tectonophysics 
Rheology of the Lithosphere 
Sedimentary Basins 

Volcanology, Geochemistry, and Petrology 
Geology of Lolhl Seamount 
Chemical and Convective Stratification of the Mantle 
Petro Genesis of Igneous Rock and intraoceanlc Volcan- 
ic Areas 

Volcanic Processes in the Solar System 


I 1 i! :: ; 'itow 


I Mill. I I 

160 pages 36 tables 
Fully referenced and Indexed 
List price $20.00 


by P. N. Mayaud ( 1980) 

"Indices haw evolved in iivlcfc where there are massive data 
ensembles la be digested and interrelated. Usually an Index will be 
formed (rum one specific variable ihnl lends lo characterise the 
whole. Thus, wn have indices such as Ihe Gross National Product. 
Consumer Price Index, sunspot number, birth and death rates, 
etc. Geomagnetic indices hove enjoyed a long history dating back 
to Ihe days when observers would watch through a magnifying 
glass the oscillatory motions of Ihe end of a long compass needle 
Geomagnetic indices have been particularly successful because 
they can characterise the state ol affairs of the entire magnet 
osphere as well ns Ihe surrounding interplanetary medium " ! 

'This book will surely be recognized in Ihe years to come as a 
classic. It Is the capstone on the career of one who has contributed 
much to the development ol the mudern geomagnetic indices that 
are in wide use today Sue mists in diverse fields of research will 
find ihls tnunograph contains all they need to know about any of 
the geomagnetic indices that may Interest them " 

From the foreword 
I iy Alexander 4 Deader 
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I'rlG Crustal Hiuamti 

V.i.TkPHlPT AKP Gf OC'ETICSLLT hSULHED CRUSTAL 
K 5 VIHEKT 3 IB THE TQUI DISTRICT. CEHTRU- HTdlRHU. 
JAPAN 

k Thatchar 'V.S. Onltgiorl Surv.p, 3 *f. 
Mlllofl.ll Boil R'S-TT. Man In Park, Cl WHl 
am T Hatsuda 

■jcrfdie oaiiurscanta aids in thia aanturp 
1*C-'.r.]trat* that ood.rn kiimaii corralita mil 
aim d*f oraatkan mat M! OOaurrrd during ths 
fist i K.r. Both *hcv irrtou of luMuotiai and 
ot ll« fruatarnarp col Helen of I.u Pantnus-Jla 
vim Cantral Hjnsnu. Vvatinrd Pro. Suruga Bar. 
deraraiLLcn la greitaal aaar im coast. 

1 t?r*a*va aarkedly toward* tna uplifting IkaliM 
Mountain*, an] ln*n incraaau again in tn* 
ccnjugat. Mock- P aul tad tarram* or Chubu 
Ustrlct. (nianurf raolis. hl.lcrl* airth- 
Iiumi, and tn* dlitncaticn at hcrlxcrntal irwir 
.training alnte -lEEQ nil rariact thia 
irroraillcn pattern. Since I 3 CO ths vsat coast 
or Suruga Bap has unlargona areolar auealdanea. 
hprltcntal contract loo and tilting towards 
Suruga Treugh. all typical or tna strain tvtldup 
prvtii that cceura landward or aabduotlon 
xenvs. Howavar, furthar westward, aotiva 
Sajjilaln tulldlng la occurring, and tM IkalahL 
Raiiaa ara rlslrg j kb' a. Unlike tna aplsoHo 
s**l sale uplirt of the Tranavarsa Bengal or 
icathem Calircmla, Bsvaaants hare have baan 
rolatlvalp unlfcra. It aaaaa likely that an 
Incraase in tra die rate of the Surug* coast 
res; gn lie] sir.aa -I 9 TJ la part of a long- tan* 
realjditcent to tha great 19 b k Tonankal 
•arir.gjake. Data show that a aor.atcnle Ir.araaaa 
has occurred slnca at laast 19 * 9 . an] alallar 
affects ara aaan adjacent to tba I 9 H rupture 
gore osar ?C 0 kb acitkweat along the Banka I 
Trc-ign. 

J. Geophya. Bas., Sad, Pape* 1 BQ 9 SS 
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